This study was designed to examine clusters of problem behaviors in a sample from the National Longitudinal Study of Adolescent Health at two time points. The technique employed was a person-oriented approach, cluster analysis. Three clusters were identified, a normal behaviors cluster, a problem behaviors cluster, and a deviant behaviors cluster. The clusters were tested for stability and for their relationships to the demographic variables gender, race, age, and socioeconomic status. The mean values for most of the problem behaviors in the problem behaviors cluster were higher than for those in the normal behaviors cluster and lower than for those in the deviant behaviors cluster. Selling drugs and weapon use distinguished the deviant behaviors cluster from the other two. Different interventions probably will be required to address the needs of those in each of the different clusters.
lifetime, and over 22% reported using marijuana in the 30 days prior to the survey. Lifetime use of other drugs ranged from a high of 12.1% for inhalants and 11.1% for ecstasy to 8.7% for cocaine, 7.6% for methamphetamines, 6.1% for illegal steroids, and less than 5% for heroin or illegal injection drugs. Nearly 47% of the students reported having had sexual intercourse, and nearly 15% had had four or more sexual partners. Of the nearly 35% of students who were currently sexually active, more than 25% had used either drugs or alcohol prior to their last sexual encounter that included intercourse (Department of Health and Human Services, Centers for Disease Control and Prevention, 2004) .
There are two primary ways of classifying problem behaviors in adolescents. One is the diagnostic classification system of the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR; American Psychiatric Association, 2000). Attention-deficit/hyperactivity disorder (AD/HD), oppositional defiant disorder (ODD), and conduct disorder (CD) are disruptive behavior disorders identified in the DSM-IV-TR. AD/HD is characterized by persistent inattention and/or hyperactivity-impulsivity that is more severe than in individuals at a comparable developmental level. ODD is characterized by frequent temper outbursts and anger problems. CD is a more serious behavior disorder characterized by violations of the rights of others (APA). The categorical approach of the DSM-IV-TR represents variations in behavior by classifying individuals as either disordered or non-disordered; the sub-clinical case is considered a non-case. Thus, with this method of classification, adolescents with significant problem behaviors may be deprived of diagnosis and subsequent treatment or other sources of help, simply because they do not meet the threshold criteria for a disorder.
Another way of viewing problem behaviors is dimensional. The dimensional (scale) approach classifies individuals on one or more continua where the range of dysfunctional behavior is from absent to severe. Using this approach, two broad dimensions of child psychopathology have been identified: externalizing problems and internalizing problems (Reynolds, 1992) . Externalizing problems are manifested outwardly by the child (problem behaviors) while internalizing problems are manifested within the child (depression, anxiety). Sub-dimensions of the broader externalizing dimension include attention problem, delinquent behavior, and aggressive behavior dimensions (Achenbach, 1993a,b) . These dimensions suggest that the disruptive behavior diagnoses of the DSM-IV-TR may exist along one or more continua, rather than being discrete diagnoses.
A major challenge to the dimensional approach is that there is no standard way of determining at what cutoff point on a given continuum psychopathology exists or when an individual may be in need of treatment (Frauenglass & Routh, 1999) . However, the dimensional approach does reveal how a child's pattern of behavioral responses corresponds to a point on a continuum, thereby allowing comparison of the child to others of similar age and gender. The dimensional scales created by Achenbach (1991) limit the kinds of problem behaviors considered. For example, most risky sexual behavior is not addressed.
Orthogonal, independent dimensions of behaviors, which combine elements of both categorical and dimensional methods of identification of problem behaviors, were derived by Frick et al. (1993) . Their overt-covert and destructive-nondestructive dimensions creating a property violations, an aggression, a status violations, and an oppositional quadrant may be helpful in understanding behavior problems in adolescents. The clustering procedure employed to examine the problem behaviors of the participants in this study was used to reveal these patterns or others.
In this study we examined problem behaviors in adolescents at two time points in order to determine whether clusters of problem behaviors existed in the adolescents at Time 1, whether these clusters of problem behaviors were stable from Time 1 to Time 2 (1 year later), and whether the clusters at Time 1 differed based on age, gender, SES, and race. The problem behaviors examined were lying, stealing, fighting, using a weapon against another person, public disruption, lack of use of birth control, having multiple sex partners, having sex while under the influence of drugs or alcohol, property destruction, being loud/rowdy, running away, skipping school, and alcohol or marijuana use. The specific research questions addressed were: 
METHOD
Data from a sample of adolescents from the National Longitudinal Study of Adolescent Health (Add Health) were examined. The Add Health study, begun in the mid-1990s, is an on-going, nationally representative, probability-based survey of students in grades 7 through 12. The original intent was to explore the causes of health-related behaviors, with a focus on the influence of the adolescent's social context using multiple informants. In this particular analysis, adolescents reported their problem behaviors, although data on some demographic variables were parent-reported. Stringent data collection procedures were used in the Add Health study to provide adolescents with protection when revealing sensitive information such as substance use and sexual practices. The Add Health study used a longitudinal design, allowing for the study of change over time or development. Two time points of data collection were used in this analysis. The Time 1 data were collected in 1994-1995 and the Time 2 data were collected approximately 1 year later, in 1996, from the same participants.
Sample
Schools were the sampling unit of the Add Health study; they were identified using a stratified, random sample of all high schools (public, private, and parochial) in the United States. High schools were stratified into clusters based on region of the country, urbanicity, size, type, percent White, percent Black, and grade span (National Longitudinal Study of Adolescent Health, 2004) . Of the 14,736 participants from the Add Health dataset eligible for inclusion in this study, 12,617 had no missing data on any of the problem behaviors of interest at either time. There were no differences between the final analysis dataset of 12,617 and those removed due to having missing values based on the variable age. The mean age of the final sample was 15.8 years (SD 1.58), and the age range was 11.56-21.16 years. There was a significant difference, however, between the two samples based on biological sex. The final sample included 48% boys and 52% girls, while among the participants removed due to missing values, a higher percentage were boys (55%). Race was categorized using a four category method provided by the Carolina Population Center (Joyce Tabor, personal communication, July 22, 2002) . This method did not separate out Latinos. The final sample was composed of 69% Whites, 22% Blacks, 2% Native Americans, and 8% Asians. Those removed due to missing values included a larger proportion of Blacks (30%). With a very large sample size such as this, however, very small differences can be statistically different.
Instruments
In this analysis, 24 individual items from the Add Health survey were used to examine problem behaviors. From these, several composite variables were constructed from two or more items. The following variables were constructed: stealing, fighting, lack of use of birth control, sex while using substances, property damage, and alcohol use. For example, stealing was composed of four items: taking something from a store without paying, stealing an item worth more than $50, going into a house to steal, and stealing an item worth less than $50. Internal consistency for each of the constructed variables was calculated at both data collection times using Cronbach's alpha (Waltz, Strickland, & Lenz, 2004) . The other problem behaviors-lying, using a weapon against another person, public disruption, having multiple sex partners, being loud/rowdy, running away, skipping school, and marijuana use-were measured with single items, so no alpha was calculated. Coefficients testing the internal consistency of the constructed variables ranged from .47 to .92. As would be expected, constructed variables consisting of several items demonstrated a higher coefficient than those consisting of only two items.
Procedure
Descriptive statistics were calculated on all of the problem behaviors and demographic characteristics of interest. The participants at Time 1 were randomly divided into two groups and submitted for cluster analysis to examine the data for patterns of problem behaviors. Cluster analysis refers to a large number of techniques that can be used to group units, usually people, into homogeneous subsets based on their similarities (Lorr, 1983 ). Ward's method, known as the incremental sums of squares approach (Khattree & Naik, 2000) , was employed for this study. Ward's method is a hierarchical agglomerative method of clustering that by calculating a similarity matrix, forms clusters of cases (Blashfield & Aldenderfer, 1988) , with the goal of finding the fewest number of clusters that can best describe the data (Estell, Cairns, Farmer, & Cairns, 2002) . Once clusters were identified in the first random half of the Time 1 data, this same method was used on the second random half of the participants and the clusters identified were then compared to those found in the first half to confirm the existence of the clusters.
Discriminant function analysis (DFA) was used to determine which problem behaviors distinguished one cluster from another and to classify cases based on those variables (McGroder, 2000) . This procedure helped in naming the clusters identified. Using the stepwise method for entering or removing variables in DFA, the appropriate number of discriminant functions was determined and evaluated for how well they separated each cluster from all the others (Tabachnick & Fidell, 2001) . Then the cases were assigned to groups and the group classifications were tested for accuracy. The demographic variables were examined in relation to the clusters using ANOVA, logistic, and multinomial logistic regression.
RESULTS

Patterns of Problem Behaviors
To answer the first research question, the dataset at Time 1 was submitted to cluster analysis, and a three-cluster solution was obtained. Next, to answer the second research question, the temporal stability of the cluster solution from Time 1 to Time 2 was examined using DFA and ANOVA. The three clusters obtained at Time 2 represented the same problem behaviors as the Time 1 clusters, so the clusters were deemed stable over time. To determine how the clusters differed in the specific problem behaviors, research question number three, the group means for the three clusters at Times 1 and 2 were graphically represented. These can be found in Figures 1 and 2 . Cluster 1 included participants who reported few, if any, problem behaviors and thus was named the normal behaviors cluster. In Cluster 2 higher means were reported for most problem behaviors than in Cluster 1, and lower means than Cluster 3. Thus Cluster 2 was named the problem behaviors cluster. Based on the high means for most of the behaviors in Cluster 3 and the largest number of problem behaviors reflecting deviant, conduct-type problems like selling drugs and weapon use, the third cluster was called the deviant behaviors cluster. At Time 1, 73% of the participants were in the normal cluster, 23% were in the problem cluster and 4% were in the deviant cluster. At Time 2, only 47% were in the normal cluster, 45% were in the problem cluster, and 8% were in the deviant cluster.
To examine which problem behaviors distinguished the three groups, the unstandardized canonical discriminant functions at the group means (centroids) were identified. The problem behaviors with the highest values discriminated the clusters. In Table 1 , the highest canonical discriminant function coefficients for each cluster solution are displayed. Function 1 discriminated Cluster 3 from Clusters 2 and 1, and Function 2 discriminated Cluster 2 from Cluster 1. The percent of cases originally clustered together that were correctly classified by the discriminant function procedure were 89.1% in Time 1 and 84.5% in Time 2. Relationship of Demographic Variables to Clusters at Time 1
To answer the final research question, the clusters were examined by each demographic variable, to see if there were cluster differences based on mean age level and mean SES level. When the omnibus F from the ANOVAs were significant, Tukey's pairwise HSD test was run to determine which group means were actually different. The results showed significant differences between the groups on age (F (2, 12,616) = 238.50, p < .001) and SES (F (2, 10,314) = 25.19, p < .001). The post-hoc Tukey's test (.05 alpha level) for age revealed that the normal behaviors cluster differed significantly from the problem and deviant behaviors clusters, but the problem and deviant behaviors clusters did not significantly differ from each other. The mean age for adolescents in the problem behaviors cluster was 16.28 years and for those in the deviant behaviors cluster, 16.38 years. The normal behavior cluster's mean age was younger, 15.62 years.
Because SES was not specifically identified in the dataset, based on a coding scheme provided by the Carolina Population Center (Joyce Tabor, personal communication, July 22, 2002), the SES variable was constructed using information about the mothers' and the fathers' highest level of education and their occupations. The range of scores was set at 1-10, with 6 considered middleclass and higher scores corresponding to higher SES. The post-hoc Tukey's test revealed that adolescents in the normal behaviors cluster had a significantly higher SES than those in the other two clusters. The mean score for SES was 6.09 for the normal cluster; the problem and deviant behaviors clusters had means of 5.68 and 5.59, respectively.
At Time 1, logistic regression revealed that the clusters differed significantly from each other based on the sex of the participants (see Table 2 ). The normal behaviors cluster included more girls than boys; the problem behaviors cluster had more boys than girls, and the deviant behaviors cluster had many more boys than girls. To examine the clusters by race (a four category independent variable), multinomial logistic regression was employed. The p-value for the Wald F test was significant (Wald F [6, 128] = 5.44, p < .001) suggesting that the clusters differed significantly based on race. The results are presented in Table 3 . When the reference cluster was the normal behaviors cluster, Asian Americans were significantly less likely than Whites to be in the deviant cluster. Native
Americans were more likely than Whites to be in the problem behaviors cluster. Blacks were nearly 1.5 times as likely as Whites to be in the deviant behaviors cluster. When the reference cluster was the problem behaviors cluster, the deviant behaviors cluster contained significantly fewer Asian Americans than Whites and significantly more Blacks than Whites, the normal behaviors cluster contained significantly fewer Native Americans than Whites.
DISCUSSION
The adolescents in the Add Health study clustered into three groups: a normal behaviors cluster, a problem behaviors cluster, and a deviant behaviors cluster. These cluster configurations were found in data collected across a 1 year interval on the same students. Participants in the normal behaviors cluster reported relatively low levels of problem behaviors; yet adolescents in this cluster still reported significant alcohol use, being loud and rowdy in public, and lying to their parents. While being loud and rowdy and lying to parents may be considered developmentally appropriate behaviors for adolescents, mean alcohol use was sufficiently high in the normal behaviors cluster that alcohol use failed to distinguish the three clusters. Alcohol use puts adolescents at risk for a number of negative outcomes including abuse and addiction, engaging in other risky behaviors such as driving under the influence, and engaging in sex without protection (APA, 2000; Kalichman & Cain, 2004; U.S. Department of Transportation, 2002) .
In a recently released study by the Kaiser Family Foundation (2003), nearly a third of a nationally representative sample reported that alcohol and drugs had contributed to their doing more sexually than they would have done while sober, and a significant number of sexually active youth (20%) reported that they had engaged in unprotected sex while under the influence of drugs or alcohol. The findings of our study suggest that all adolescents may be at risk for these outcomes and that alcohol use by adolescents is normative (Schmid et al., 2003; Warner, Canino, & Colon, 2001 ). This information might be useful to those developing preventative education programs aimed at helping adolescents explore the dangers associated with alcohol use.
The adolescents in the problem behaviors cluster exhibited behaviors similar to those in the deviant behaviors cluster, but at a lower rate. Weapon use and selling drugs were exceptions; those in the problem behaviors cluster reported these behaviors at a rate similar to those in the normal behaviors cluster. Lack of use of birth control and multiple sex partners distinguished the problem behaviors cluster from the normal cluster, and selling drugs and weapon use distinguished the deviant cluster from the others. In the problem behaviors cluster, alcohol use, being loud and rowdy, and lying to parents were the problem behaviors reported most frequently; and in the deviant cluster, fighting, alcohol use, being loud and rowdy, selling drugs, lying to parents, and marijuana use were most often reported. Those in this group also exhibited higher levels of stealing, property damage, skipping school, and having multiple sex partners than did the students in either of the other two clusters. Thus, adolescents in the deviant behaviors cluster were qualitatively different from adolescents in either of the other two clusters. These adolescents may be less amenable to or need different interventions than adolescents in either of the other two groups.
Relationship of Demographic Variables to the Clusters
The clusters differed significantly based on age, with adolescents in the normal behaviors cluster younger than those in the other two clusters. This finding was expected, because the problem behaviors examined increase with age across adolescence. Offord et al. (1987) also found that problem behaviors seem to be manifested more as age increased, and Lahey et al. (2000) found that aggressive behaviors peaked during middle adolescence. Zweig, Lindberg, and McGinley (2001) , in a similar study of the Add Health participants where boys and girls were examined separately, found that one of their risk profiles for each gender was older than the others (for girls, the group high on sexual activity and substance use; and for boys, the group high on all the health risk behaviors except suicide), but the differences were small. It is important to note that in the Zweig et al. study, however, the sample was limited to adolescents in grades 9-12 (high school), rather than including adolescents in grades 7-12, as in our study. Thus, Zweig et al. were likely to find smaller differences than did the current study because we included those in middle school and high school, a developmental period across which problem behaviors are known to increase in occurrence. The problem behaviors selected for examination in the current study seem to be those that increase in prevalence as age increases. This finding should be viewed with caution, however, because there was less than a year's difference in the mean ages of participants in all three clusters. In addition, because the participants were approximately 1 year older at Time 2 of data collection than they were at Time 1, this could help explain the increase in percentages of participants in the problem and deviant behavior clusters at Time 2.
The only cluster that was predominantly female was the normal cluster. While the problem behaviors cluster had nearly equal percentages of boys and girls, the deviant behaviors cluster had nearly three times as many boys as girls. This cluster is the cluster most closely related to conduct disorder, and conduct disorder is much more often diagnosed in boys (prevalence rate of 6%-16% in boys vs. 2%-9% in girls; APA, 2000) . In their community sample, Lahey et al. (2000) found that more severe problem behaviors like aggression, property and status violations were more frequent in boys than in girls.
Family SES also significantly predicted cluster membership, with the normal behaviors cluster having a significantly higher SES than the other two clusters. As with age, SES did not significantly differ between the problem and deviant behaviors clusters. This is consistent with the few studies that have examined problem behaviors in children living in poverty. Mcleod and Shanahan (1996) and Offord et al. (1992) found that poverty seemed to be a predictor of problem behaviors and psychiatric disorders. While in our study the mean SES level of the problem and deviant behaviors clusters were not at the poverty level, they were significantly lower than the mean SES level of participants in the normal behaviors cluster. In the Zweig et al. (2001) study, few SES differences were noted. Only the girls in the group high on sexual activity and substance use had a significantly higher SES than those in the female group that reported high levels of fighting and suicide.
The three clusters differed significantly by race, although all of the clusters, like the general population, were predominantly White. One of the most striking findings was that there was a higher percentage of adolescents in the deviant behaviors cluster who were Black than in either of the other two groups. Asian Americans were the group least likely to be in the problem or the deviant behaviors clusters, followed by Whites. These findings are consistent with the findings of prior studies that Black high school students reported more lifetime sexual partners than did White students (Warren et al., 1998) and with a study by Ezpeleta, Keeler, Erkanli, Costello, and Angold (2001) where, in a community sample, Blacks and Native Americans were at greater risk for disruptive problem behaviors than were White students. In the study of the Add Health participants by Zweig et al. (2001) , Black girls were more likely to be in lower risk groups (in the group at risk for being sexually active or the group at risk for fighting and engaging in suicidal behavior) than were White girls, but Zweig et al. also found that Black boys were overrepresented in their highest risk male problem behavior group. The males in this group were at risk for sexual activity, all of the substance use behaviors studied, and fighting.
Findings from this study supported both the categorical and dimensional ways of viewing problem behaviors. The problem and the deviant behaviors clusters might be viewed as different points along a continuum of problem behaviors because they were similar in the behaviors reported, and the major difference between the two clusters was in the degree to which adolescents reported these behaviors. One major difference between the problem and deviant behaviors clusters was in the reports of behaviors like weapon use and selling drugs. Both the problem and normal behaviors clusters had very low rates of these behaviors. One interesting finding is that the items about sexual behavior distinguished the problem behaviors cluster from the normal behaviors cluster. None of the other researchers attempting to identify the best way to view problem behaviors included sexual behaviors, as we did (Achenbach, 1991; Ezpeleta et al., 2001; Fergusson & Horwood, 1995; Fergusson, Horwood, & Lynskey, 1994; Frick et al., 1993 ; for a review see Loeber, Lahey, & Thomas, 1991; Rey & Morris-Yates, 1993 ).
The previously identified issue of what cutoff point determines psychopathology also surfaced in this study. One could argue that any exhibition of behaviors like selling drugs and weapon use constitutes deviant behavior. Other behaviors that might be associated with delinquency like stealing and fighting did not, however, distinguish the deviant behaviors cluster from the other clusters in this study.
Based on the deviant behaviors of weapon use and selling drugs, the clusters seemed to be qualitatively different, supporting a categorical way of viewing problem behaviors. Yet because of the limited nature of the Add Health study examined here, there were insufficient time points of data collection and insufficient time between the two data points to make predictions about the trajectory of problem behaviors from a categorical perspective. With additional data, problem behaviors and deviant-type behaviors such as selling drugs and weapon use might be correlated with other behaviors and form syndromes and perhaps families of disorders as proposed by Krueger and Piasecki (2002) . More study is required to make this determination, however.
This analysis relied primarily on data from the adolescents themselves, and they may not be the best informants of their own problem behaviors, especially those perceived by others as deviant or illegal. Adolescent self-report data may also be affected by adolescent subcultures, where some behaviors may be perceived as cool and thus reported with greater frequency than they actually occurred. There were no attempts to objectively validate the self reports by adolescents in the Add Health survey. The findings of this study should be considered preliminary because of this. Many studies of adolescents engaging in problem behaviors use clinic-referred samples rather than community-referred ones resulting in artificially inflated prevalence rates for problem behaviors. The community sample available in the Add Health study avoids such problems.
Finally, the Add Health data lacks information about the age of onset of problem behaviors. In order to study the trajectory of problem behaviors, longitudinal data for participants would be required.
